Searching PAJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-09441 0 

(43)Date of publication of application : 29.03.2002 



(51)lnt.CI. 




H04B 1/44 
H03H 9/25 
H05K 3/46 




i ■ - "j :. .. . ,., ■ . 

(21)Application number 


: 2000-285010 


(71)Applicant 


NGK SPARK PLUG CO LTD 


(22)Date of filing : 


20.09.2000 


(72)lnventor : 


HAYAKAWA TOSHITAKA 








KATO ONORI 



(54) ANTENNA SWITCH MODULE EQUIPPED WITH SAW FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna switch module 
which can be further reduced in height as compared to the 
conventional modules and easily mounted with a cap on its top. 
SOLUTION: A high-frequency antenna switch module 1 is composed 
of a multilayer board 10, diodes D1 to D4 mounted on the board 10, at 
least a high- frequency SW1 (SW2) composed of inductors and 
capacitors built in the board 10, at least a low-pass filter LPF1 (LPF2) 
composed of inductors and capacitors built in the board 10, a SAW 
filter SAW1 (SAW2) mounted on the board 10, and a cap 7. An 
opening 6 is provided to the cap 7 of the high-frequency antenna 
switch 1, with which the antenna switch 1 can be reduced in height, 
and a time required for putting the cap 7 on the top of the board 10 
can be shortened, to enable reducing of the antenna switch price. 
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* NOTICES * 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diode carried in two or more multilayer substrates which come to 
carry out the laminating of the dielectric layer and these multilayer substrates, the 
inductor built in said multilayer substrate at the list, and at least one high 
frequency switch which consists of capacitors, The filter circuit which was built in 
in said multilayer substrate and connected to said high frequency switch, The 
SAW filter which is connected to said high frequency switch and carried in said 
multilayer substrate, the antenna switch module for high frequency characterized 
by being an antenna switch module for high frequency equipped with an 
attachment **** cap as said multilayer substrate is covered, preparing opening in 
said cap, and inserting said SAW filter in this opening. 
[Claim 2] The antenna switch module for high frequency according to claim 1 
characterized by having established the crevice in said multilayer substrate and 
carrying said SAW filter in this crevice. 

[Claim 3] Claim 1 characterized by building the branch circuit which consists of 
an inductor and a capacitor and is connected to said high frequency switch in 
said multilayer substrate, and the antenna switch module for high frequency 
according to claim 2. 

[Claim 4] The antenna switch module for high frequency according to claim 1 to 3 




characterized by using a low-temperature baking ceramic substrate as said 
multilayer substrate. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna switch module 
equipped with the SAW filter used for a mobile transmitter, for example, a land 
mobile radiotelephone machine, a portable telephone, etc. 
[0002] 

[Description of the Prior Art] It is expected that much more miniaturization 
progresses the mobile transmitter which carries an antenna switch module 
raising a function more in the future, and, for that purpose, the further 
miniaturization of the antenna switch module carried becomes indispensable. 
[0003] For example, the antenna switch module which carried out the hermetic 
seal with one cap with which an SAW filter, and other active elements and 
passive elements are carried on a multilayer substrate, bundle up those 
components to JP,7-99420,A, and become it from a metal as a conventional 



antenna switch module is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the conventional antenna 
switch module bundled up the SAW filter carried on the multilayer substrate, the 
passive element, and the active element and being covered with a metal cap, the 
height of this metal cap was influenced by the height of the SAW filter which is 
the largest electric element also in each component carried on a multilayer 
substrate, and when the height of an SAW filter was high, it also needed to make 
the height of the cap [ itself ] high. Therefore, although the miniaturization of the 
SAW filter itself became indispensable for the miniaturization of the whole 
antenna switch module, since there was a limitation also in the miniaturization, 
the miniaturization of the antenna switch module itself, especially the reduction in 
the back were very difficult. 

[0005] On the other hand, said antenna switch module carried each electric 
element in the predetermined location of a multilayer substrate, and after it 
checked the electrical installation of wiring formed on the multilayer substrate, 
and each of said electric element, it was manufactured by carrying out adhesion 
closure of the cap because put a cap on said multilayer substrate and it carries 
out a reflow. 

[0006] However, in the process which attaches a cap in said multilayer substrate, 
since the antenna switch modules itself are very small components, in order for 
attachment of a cap to become very difficult and to spend great time amount on 
attachment, there was also a trouble of increasing the manufacturing cost. 
[0007] It is made in order that this invention may solve the above-mentioned 
trouble, and rather than before, it is small, especially the low back and aims at 
offering an antenna switch module with a cheap manufacturing cost. 
[0008] 

[The means for solving a technical problem and an effect of the invention] In 
order to attain the above-mentioned purpose the antenna switch module of this 
invention The diode carried in two or more multilayer substrates which come to 



carry out the laminating of the dielectric layer and these multilayer substrates, the 
inductor built in said multilayer substrate at the list, and at least one high 
frequency switch which consists of capacitors, The filter circuit which was built in 
in said multilayer substrate and connected to said high frequency switch, The 
SAW filter which is connected to said high frequency switch and carried in said 
multilayer substrate, as said multilayer substrate is covered, it is the antenna 
switch module for high frequency which consists of attachment **** caps, and 
opening is prepared in said cap and it is characterized by inserting said SAW 
filter in this opening. 

[0009] Moreover, as for the antenna switch module of this invention, it is 
desirable to have prepared the crevice for carrying said SAW filter in said 
multilayer substrate. 

[0010] Moreover, as for the antenna switch module of this invention, it is 
desirable to build the inductor which constitutes a branch circuit, and a capacitor 
in said multilayer substrate. 

[0011] Moreover, as for the antenna switch module of this invention, it is 
desirable to use a low-temperature baking ceramic substrate as said multilayer 
substrate. 

[0012] According to the antenna switch module of this invention, since opening 
as a guide at the time of attaching in a cap at said multilayer substrate is 
prepared in said cap, a cap attachment activity becomes easy, as compared with 
the conventional antenna switch module, the attachment working hours of a cap 
are short, and end, production time is shortened, and a manufacturing cost 
becomes cheap. 

[0013] In addition, low back-ization of the height of the cap [ itself], as a result 
the whole antenna switch module becomes possible by the thickness of the 
member itself which forms said cap at least by an SAW filter being inserted in 
said opening. The SAW filter used by this invention has the desirable 
configuration by which the surface acoustic wave device was packed, and though 
opening is open on the cap when it is this configuration, it does not hurt feelings 




of an SAW filter. 

[0014] for example, the conventional antenna switch module - setting - most - 
low - when ****, it is the case where the cap formed in the height which contacts 
the SAW filter (that by which the surface acoustic wave device was packed) 
carried in a multilayer substrate is attached in a multilayer substrate. However, 
even if it compares with the case of most the low back where it mentions above 
according to the antenna switch module of this invention, low back-ization is 
attained by the thickness of the member itself which forms a cap. 
[0015] However, in practice, since there are tolerance of the height of an SAW 
filter and tolerance of the height of a cap, a cap contacts an SAW filter, and since 
about 0.1mm clearance is formed at least, according to the antenna switch 
module of this invention, low back-ization more than the thickness part of the 
member itself which forms a cap is expected between a cap and an SAW filter, 
that the fault of the poor float of a cap does not arise. 

[0016] furthermore - ****** the SAW filter itself becomes high since the crevice is 
established in the multilayer substrate even when height especially becomes 
high, the magnitude of the SAW filter itself, and -- the height of a cap - high - it 
is not necessary to carry out - getting it blocked - low back-ization of the 
antenna switch module itself is attained. 

[0017] Furthermore, since it builds in the capacitor for constituting the branch 
circuit for separating a signal spectrally into two or more transceiver systems, 
and two or more dielectric layers which form a multilayer substrate for an inductor 
by printing by the predetermined pattern, as compared with what carried the 
capacitor chip and the inductor chip, the antenna switch module of this invention 
becomes an overall dimension is small and possible [ dealing with two or more 
transceiver systems from which a passband differs ], and can expect high 
performance-ization conventionally. 

[0018] In addition, by newly not preparing the impedance-matching circuit 
between component components on a mother board, since it becomes possible 
to take impedance matching of each electronic device components, such as a 




high frequency switch, a filter circuit, a branch circuit, and an SAW filter, within a 
module according to the antenna switch module of this invention, and there are 
few components than before, the miniaturization of the whole antenna switch 
module is attained at a low cost-ized pan. 

[0019] Moreover, since the low-temperature baking ceramic substrate is used for 
the multilayer substrate, the electrode which forms the inductor and capacitor on 
two or more dielectric layers and its dielectric layer can really be calcinated. 
Therefore, shortening of a production process is attained and the further low 
cost-ization is attained. 
[0020] 

[Operation of the gestalt of invention] With reference to a drawing, the example of 
this invention is explained below. 

[0021] The block diagram of the antenna switch module concerning this invention 
is shown in drawing 3 , and a circuit diagram is shown in drawing 4 . The antenna 
switch module 1 consists of SAW filters SAW1 and SAW2 which are the low pass 
filters LPF1 and LPF2 and band-pass filters which are Diplexer DP, the high 
frequency switches SW1 and SW2, and a low pass filter. 
[0022] Diplexer DP combines the sending signal of TX1 system from which a 
frequency differs, and TX2 system in the case of transmission, and bears the 
duty which distributes the input signal of RX1 system from which a frequency 
differs, and RX2 system in the case of reception. Moreover, Diplexer DP consists 
of capacitor C1D, C2D, C4DA, C4DB, C5D, inductor L1D, and L5. 
[0023] The high frequency switch SW1 (SW2) bears the duty which changes 
transmission/reception, and consists of diodes D1 and D2 (D3, D4), inductors L1 
and L2 (L3, L4), capacitors C1-C5 (C6-C10), resistance R1 (R2), and control 
power sources Vc1 1 and Vc12 (Vc21 , Vc22). 

[0024] The low pass filter LPF 1 (LPF2) which is a low pass filter consists of 
capacitor 1C [56 (2C /56 / 34 and 2C / 12 and / 2C) ] 34 and 1C [ 12 and ] 1C 
and an inductor 1L1 (2L1), and is connected between the high frequency switch 
SW1 (SW2) and the transmitting section TX1 (TX2). 



# 



[0025] 

[Example 1] The sectional view of one example of the antenna switch module 
concerning this invention is shown in drawing 1 . 

[0026] The multilayer substrate 10 consists of a low-temperature baking ceramic 
substrate which uses as a principal component the barium oxide and aluminum 
oxide which can be calcinated at 780 degrees C - 860 degrees C, a silica, etc. 
Said multilayer substrate 10 is formed by carrying out the laminating of the 
dielectric layer of 14 sheets one by one from a top. 
[0027] In addition to the ingredient which uses a principal component as a 
principal component for the barium oxide, an aluminum oxide, a silica, etc. as a 
low-temperature glow ceramic used for a multilayer substrate, there are an 
ingredient which uses the barium oxide, a strontium oxide, a silica, etc. as a 
principal component, a calcium oxide zirconium, an ingredient which uses glass 
as a principal component. 

[0028] Said inductors L1 and L2 (L3, L4) and capacitors C1-C5 (C6-C10) which 
constitute the high frequency switch SW1 (SW2) print conductive paste, form a 
desired pattern electrode, and a proper laminating is carried out and they are 
formed in each dielectric layer front face which constitutes a multilayer substrate 
by these things [ really calcinating ]. 

[0029] Said conductive paste has the paste which makes copper a subject in 
addition to what makes silver a subject. There is also a merit that are low 
resistance and there are no worries about migration when the paste which makes 
copper a subject is used, and ingredient cost becomes cheap further. 
[0030] Moreover, the diodes D1 and D2 (D3, D4) and resistance R1 (R2) which 
constitute the high frequency switch SW1 (SW2) are carried in said multilayer 
substrate front face through solder at a position, and an inductor, and said said 
capacitor and electrical installation are planned. 

[0031] The low pass filter LPF 1 (LPF2) which is a low pass filter Said inductor 
1L1 (2L1) which constitutes a low pass filter, and said capacitor 1C [56 (2C /56 / 
34 and 2C / 12 and / 2C) ] 34 and 1C [ 12 and ] 1C like a high frequency 




switching circuit Conductive paste is printed on two or more dielectric layer front 
faces, and a desired pattern electrode is formed, and a proper laminating is 
carried out, and it is formed by these things [ really calcinating ], and is built in the 
multilayer substrate 10. 

[0032] In this example, although the low pass filter was used as a filter circuit, a 
band pass filter may be used, for example. 

[0033] Said inductor L1D which constitutes said branch circuit DP, L5 and said 
capacitor C1D, C2D, C4DA, C4DB, and C5D print conductive paste on two or 
more dielectric layer front faces, and said branch circuit DP forms a desired 
pattern electrode, and a proper laminating is carried out, it is formed by these 
things [ really calcinating ], and it is built in the multilayer substrate 10. 
[0034] The hermetic seal of said SAW filter SAW1 (SAW2) is carried out in the 
case of metal [ surface acoustic wave device ], and electromagnetic shielding is 
also fully performed. Said SAW filter SAW1 (SAW2) is in the condition covered in 
the case, is carried in said multilayer substrate through a solder bump, and is 
connected among said high frequency switches and receive sections RX 1 (RX2). 
[0035] The cap 7 is formed by the metal member and the opening 6 as a using- 
for attaching in said multilayer substrate 10-said cap 7 guide is formed. Said cap 
carries out press forming of the metal plate with a thickness of 0.1-0.12mm to a 
concave, by punching processing, forms opening and is manufactured. The cap 
7 is attached in the multilayer substrate 10 through the glue line, where said 
multilayer substrate 10 and said diodes D1 and D2 (D3, D4) were surrounded by 
the package and said SAW filter SAW1 (SAW2) is inserted in said opening 6. 
Therefore, the low back is formed by the thickness of the member itself which 
forms a cap at least rather than the conventional antenna switch module. 
[0036] After said SAW filter SAW1 (SAW2) inserted from said opening 6 has 
projected since according to this configuration the adsorption mistake of an 
automatic loading machine may occur in a printed circuit board with an automatic 
loading machine etc. in the attachment **** case and an antenna switch module 
may produce fault although said cap 7 of attachment **** is also good for a 



multilayer substrate It is desirable to be constituted so that the top face of said 
SAW filter SAW1 (SAW2) and the external surface of cap 7 may become in the 
same height. 

[0037] The antenna switch module which said cap 7 could fully take 
electromagnetic shielding when said glue line was connected with the earth 
electrode pattern of a multilayer substrate through the conductive glue line which 
consists of solder, conductive resin, etc., and was more excellent in the electrical 
property is obtained. 

[0038] The configuration of said opening 6 as a guide has the shape of said SAW 
filter SAW1 (SAW2) and abbreviation isomorphism, and is a rectangle. Moreover, 
since the magnitude of opening is formed in the magnitude which a clearance 
produces about about 0.1 -0.45mm when said SAW filter SAW1 (SAW2) is 
inserted in said cap 7, SAW filter SAW1 (SAW2) covered in said case can insert 
it in said opening 6 easily. 

[0039] Corresponding to said SAW filters SAW1 and SAW2, two of said openings 
6 are formed separately. However, it is not necessary to necessarily prepare one 
opening to one SAW filter, and opening may be formed in the configuration and 
magnitude which can insert two or more SAW filters collectively when two or 
more SAW filters are collected and carried on the multilayer substrate. 
[0040] Moreover, the configuration of opening 6 is not necessarily limited to a 
rectangle, and should just be a configuration which can insert SAW filters, such 
as circular, an ellipse form, and a triangle. 

[0041] Moreover, in the process of the reflow which attaches a cap in a multilayer 
substrate and which is performed for accumulating, since the clearance is formed 
between the cap 7 and SAW filter SAW1 (SAW2), even if the air in cap 7 
expands in connection with a temperature rise, internal pressure cannot rise, and 
there is no possibility that the fault that cap 7 blows away may occur. 
[0042] 

[Example 2] The sectional view of the configuration of the 2nd example of the 
antenna switch module 1 by this invention is shown in drawing 2 . Although the 




multilayer substrate 10 of a monotonous mold was used in the 1st example, in 
the 2nd example, the magnitude of SAW filter SAW1 (SAW2), especially height 
were high, and when the height of the antenna switch module 1 whole exceeded 
1 .8mm, the multilayer substrate 1 1 which formed the crevice 8 was used for the 
mounting part of said SAW filter SAW1 (SAW2). Also in the case of a 
configuration [ such ], the same effectiveness as an example 1 is acquired. 
[0043] Although the above-mentioned example described the antenna switch 
module of the dual band type with which two or more SAW filters and diodes 
were carried on the multilayer substrate, in this case, this invention is not 
necessarily restricted, and the effectiveness mentioned above also about the 
SAW filter of a piece and the antenna switch module of the single band type with 
which diode was carried on the multilayer substrate, and the same effectiveness 
are acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of one example of the antenna switch module 
concerning this invention. 




[Drawing 2] It is the sectional view of another example of the antenna switch 
module concerning this invention. 

[Drawing 3] It is the block diagram of the antenna switch module concerning this 
invention. 

[Drawing 4] It is the circuit diagram of the antenna switch module concerning this 
invention. 

[Description of Notations] 

I Antenna Switch Module 

6 Opening 

7 Cap 

8 Crevice 

10 Multilayer Substrate 

I I Multilayer Substrate with Crevice 
SAW1, SAW2 SAW filter 

D1, D2, D3, D4 Diode 
SW1, SW2 High frequency switch 
LPF1, LPF2 Low pass filter 
DP Branch circuit 

C1-C [56 ] 12-1C [ 10 and ] 2C Capacitor 
L1-L10, 1L1,2L1 Inductor 
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[Drawing 3] 
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